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Vorcinn with Markings to AC Plasma Display Panel A fbf tliod^^ ^m v ^> V ° A ^ , . 

fthow Changes Made A ^ Vt \ ( ^ A z \, c M^vUS W * 

FIELD OF THE INVENTION . ( 0/ xioGW> 
The present invention relates to an alternate current (AC) plasma display 
5 panel (hereinafter called a panel) used for an image display of a television 
receiver or an information display terminal. 

BACKGROUND OF THE INVENTION 
Fig. 1.0 shows a conventional panel and its driving apparatus. On panel 1 , A <^ 
10 sustaining discharge generated between pairs of scan electrodes and sustain 
electrodes causes a phosphor to emit light for display. rows of pairs of scan 

electrodes SCN, and „^ .teto*. SUS, (j = ^^Stw"^K^laW.CV 
electrodes Di (i = 1 to ^[arranged orthogonally to them constitute a matrix with 
2M rows and N columns. Discharge cells are formed at intersections between^ 
15 data electrode D, and^airs of scan electrodeS^CN, and sustain electrodesSUS,. 
Over panel. 1. pairs of scan electrodes SCN, and sustain electrodes SUSj asr. 
C S^d out reversely to each other. The scan electrodes in any adjacent rows are 
-p*£d out reversely to^ach other over the panel. The sustain electrodes in any 
adjacent rows a^iB&sd out reversely to each other over the panel. 

In other words, scan electrodes SCNi, SCN 3 , ... SCN 2M -i in odd-numbered 
rows aS^ifcd out to the left side of panel 1 and connected toucan electrode 

AiMf'W $C * A ™ f ?h CTTQ. OTTO. RMfW, 
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driving circuit 2a|^ driving them. Sustain electrodes SUSi. SUS 3 , ... SUfc> 2 M-i 
in odd-numbered rows a^S&d out to the right side of panel 1 and connected to* <* 
sustain electrode driving circuit 3a[i«MA^^ Scan electrodes SCN 2 . 
SCN4, ... SCN 2M in oven-numbered rows outto the right of paneU 

and connected to scan electrode driving circuit 2b/for-dd^hji. Sustam 
electrodes SUS 2 . SUS 4 . ... SUS2M in even-numbered rows JL-p«B*d out to the 
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left side of panel 1 and connected to sustain electrode driving circuit 3bJ^r, ^ 
drivine^ea. Data electrodes Di, ... D N ffiff l n A out to the upside of panel 1 
and connected to^data electrode driving circuit 4 for driving them. 

When a sustain pulse voltage for causing the sustaining discharge is 
5 applied on the sustain electrodes or scan electrodes on panel 1, pulse currents ^ 
having extremely short time-width that do not contribute to light emission run^ 
through respective rows, and therefore electromagnetic waves occur irrespective 
rows Because the currents in any] adjacent rows run reversely to each other, 
the electromagnetic waves have reverse polarities and^cancel each other. 
10 However, when an operation of scan electrode driving circuit 2a is out of 
accord with that of scan electrode driving circuit 2b, an operation of sustain 
electrode driving circuit 3a is|out°of accord with sustain electrode^ driving circuit 
3b. Andipplying time of the sustain pulse voltages in any^adjacent rows^even 
slightly out of accord with each other, jfime of generating pulse currents is out of 
15 accord with each other^nd therefore the electromagnetic waves do not cancel 

each other. As a result, the electromagnetic waves are radiated out of the pane} «Ht^ 
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ai^caule^the other electronic apparatus to malfunction. 

" For preventing the electromagnetic wave from being radiated out of the 
panel, it is considered that all scan electrodes SCNi ^ SCNm and sustain 
electrodes SUSi - SUS 2 m aS^Sted out in the same direction, forexamplq^on the 
left side of the pane^nSnected to the scan electrode driving circuit and the 
j sustain electrode driving circuit, respectively . In this case, currents which are 
^ same in^r/ampUtude run reversely through the scan electrode and the sustain 
A electrode in each row, and^the electromagnetic waves generated by reversely 
25 running currents therefore cancel each other. As a result, the electromagnetic 

waves are not radiated out of the panel. 

In this case/however, the sum of the path; length through which the 
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current runs from the scan electrode driving circuit to a discharge cell and the 
path length through which the current runs from the discharge cell to the 
sustain electrode driving circuit/rarie^depe'nding on a position of the discharge 
cell in the panel. In other words, the current running path length to the 
discharge cell on the right side of the panel is smaller than that on the left sidc^ 
Therefore/ due to ^voltage drop caused- byjrosistance ofjefectrodes, a voltage A W <3 
applied between the scan electrode and the sustain electrode for each discharge 
cell varies depending on the^discharge cells. Since strength of the discharge 
varies for each cell, brightness irregularity occurs. 
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SUMMARY OF THE INVENTION , \ 
An alternate current (AC) plasma display panel^hat hardly generates an 
electromagnetic wave and has good display quality without brightness 

irregularity 483»a3sdfed. | \^ 

15 The plasma display panel comprises two substrates arranged^putting a 

discharge space therebetween, and scan electrodes, sustain electrodes^ and 
conductors -^ms one another uyow over one substrate. When a sustain 
pulse voltage is applied between the scan e 160 ^ 68 ^^^^" 1 electrodes ' 
an electromagnetic wave with^polarity reverse to^an electromagnetic wave 
20 generated by currents running through the scan electrodes and the sustain 
electrodes is generated on the conductors. The electromagnetic wave emitted 
from the currents running through the scan electrodes and the sustain electrodes 
cancels that Jpom the current running through the conductors. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic block diagram of an alternate current (AC) plasma 
panel and a driving apparatus in accordance with^embodiment/ of the present 
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invention. 0 (v*l~ 

Fig 2 is a partial perspective- view of/rpanel in accordance withiexamplc * 

o^embodiment % of the present invention. ^ f, r5 ^ 

Fig 3 shows^driving time-chart of the panel in accordance withjexamplelfe 
5 O fjjembodiment-|ofthe present invention. ^ 

Fie 4 shows a partial electrode array of the panel and fL driving apparatus 
in accordance wittyexample * ofjembodimentr* of the present invention. 

Figs. 5A, 5B, and 5C show a pulse voltage applied to electrodes over the 
panel and sustaining discharge currents in accordance with ^example % ot^ 
10 embodiment-1 of the present invention. 

Figs. 6A and 6B show a sectional view of a part of / panel in accordance 
with^example£ of^mbodiment£ of the present invention. 

• Fies 7A and 7B show a partial, sectional view of another constitution of 
the panel in accordance with^ example % ofyembodiment 4 of the present 
15 invention. 

Fig. 8 is a schematic block diagram of a panel and a driving apparatus in 

a SCfo/wJ . ^ ■ 

accordance with embodiment % of the present invention. 

Fig. 9 shows a partial electrode array of the panel and the driving 
apparatus in accordance withjembodiment£ of the present invention. 
20 Fig. 10 is a schematic block diagram of a conventional panel and its 

driving apparatus. i 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIRST BMOW^EVT- 

preferred mub u dii tiu i Hi 1')- 
25 Fig 1 shows an a^Sn^te current (AC) plasma display panel and its 

driving apparatus in accordance with A embodiment J of the present invention. 
In Fig. 1, 2M rows of pairs of scan electrodes SCNj and sustain electrodes SUSj (j 
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= 1 to 2M) form display electrodes over panel 5. y N pl^o^ data electeodes Di ^ 
(i = 1 to N) are arranged orthogonally ' t^it ' In othir words, scan ^ctarode^ ^ m 
SCNj and sustain electrode SUSj adjoining each other constitute a row/and data 
electrodes Di constituted /column! A discharge cell is formed at an intersection 
of each row and each column, and 2M * N discharge cells are formed in a matrix 
shape. In addition, in each row, conductor CW^arallel with scan electrode 
SCNj and sustain electrode SU& is arranged adjacent to sustain electrode SUSj 
without being puf^s?L V etectrode SCNj and sustain electrode SUSj, and these 
three electrodes constitute one set. Conductor CWj is electrically connected to 
sustain electrode SUSj. In Fig. 1. scan electrode SCNj, sustain electrode SUSj. 
and conductor CWj are arrayed in this order in each row. However, they may be 
arrayed in the order of conductor CWj, sustain electrode SUSj, and scan electrode 
SCNj, or in the order of conductor CWj,' scan electrode SCNj, and sustain 

electrode SUSj. d 
15 Scan electrodes SCNi - SCNm are connected; toucan electrode driving 

circuit 6 on the left side of the panel. Conductors CWx - CW2M are respectively 
connected electrically to sustain electrodes SUSi - SUS2M on the right side of the 
panel and connected to sustain electrode driving circuit 7 on the left side of the 
panel. Data electrodes Dx - Dn are connected tojdata electrode driving circuit 4 

20 on the upside of the panel. ftc ^ fk? ^ ^^oTptt 

Fig. 2 is a partial perspective view of panel 5 oftexample/j. A plurality of .(* 
scan electrodes 10 (SCNj), sustain electrodes 11 (SUSj), and conductors 12 (CWj) 
which are covered by dielectric layer 9 are disposed over insulating substrate 8 in 
the row direction, and protective coat 13 is placed on dielectric layer 9. Each 
25 scan electrode 10 is constituted with transparent electrode 10a and bus 10b 
overlapping on electrode 10a, and, each sustain electrode 11 is constituted with 
transparent electrode 11a and bus lib overlapping on electrode 11a. A 



resistance of the transparent electrodes is generally high, and the bus, /£ade of 
silver or the like, are overlapped on the transparent electrodes^r'esistance a's the 
scan electrodes is thus lowered. Conductor 12 is formed by a lower-resistance 
material made of silver or the like. 

A plurality of data electrodes 15 (DO are disposed over insulating substrate 



14 in the column direction, and^arrier rib 16 in parallel with data electrode 15 is 
arranged betweenjdata electrode) 15. Phosphor 17 is placed on the surface of 
data electrode 15 and the side surface of barrier rib 16^ ^Insulating substrate 8 
and insulating substrate. 14 are arranged^feri*^ each other, ^ischarge space 
10 l^ounded by insulating substrate 8, insulating substrate 14, and barrier rib 
l 6/ is filled with discharge gas containing xenon and at least one of helium, neon, 
q{ {tad argon. 

The panel performs ^sustaining discharge ^^^ ^fj^ 
electrode W ar^staj^.C.to^d^^ 
15 ^SrSu^o7l2 in any row and scan electrode 10 in itsjadjoiningjo^^ distance 
Tetw^n^nductor 12^nd scan electrode 10 in its adjoining row u^ong enough^ 
A method for driving the panel in accordance, with^mbodiment $ of the 
present invention is hereinafter described. Fig. 3 showsy^iving time-chart of 
an operation of the panel. The operation is described with reference to Fig. 1 

20 through Fig. 3. 

First, during a writing period, sustain electrode' driving circuit 7 maintains 
all sustain electrodes SUSi - SUS 2 m to 0 (V) through conductors CWi ■ CWzm. 
During scanning^he first row^henpositive writing pulse voltage +Vw (V) is 
applied from\!feta electrode driving circuit 4 to^data electrode Di corresponding to 
25 a discharge cell for performing^display in data electrodes Di - Dn- Negative scan 
puke voltage -Vs (V) is applied from/^an electrode driving circuit 6 to scan 
electrode SCNi in the first row, and then writing discharge occurs at the 



discharge cell at the intersection of data electrode D» andean electrode JCN f . ^ 
By scanning from the second row toj2M-th row similar* tojscanningjfhe first row, 
writing discharge occurs at discharge cells for performmg^display. 

During a sustaining period subsequent)* to the writing period, sustain 
5 electrode driving circuit 7 applies negative sustain pulse voltage -Vm (V) to all 
sustain electrodes SUSx - SUSjsm through conductors CWi - CW 2M . In the 
discharge cells where the writing discharge occurs, the initial sustaining 
discharge occurs between scan electrode SCNj and sustain electrode SUSj and a 
sustaining discharge current runs from^can electrode driving circuit Gto^ustam 
10 • electrode driving circuit 7 through scan electrode SCNj, sustain electrode SUSj, ^ 
and conductor CWj. Then, sequentially, ^an electrode driving circuit 6 and^ * 
sustain electrode driving circuit 7 alternately apply negative sustain pulse 
voltage -Vm (V) to all sustain electrodes SUSi - SUSzm and scan electrodes SCN, 
- SCN2M through conductors CWi - CW 2M> respectively. Thus, the sustaining 
15 discharge continues between scan electrode SCNj and sustain electrodes SUSj in 
the discharge cells where the writing discharge occurs. In addition^ 
sustaining discharge current from^ustain electrode driving circuit 7 toucan 
electrode driving circuit 6 through conductor CWj , sustain electrode SUSj, and 
scan electrode SCNj, and the sustaining discharge current from^scan electrode 
20 driving circuit 6 to^stain electrode driving circuit 7 through scan electrode 
SCNj, sustain electrodes SUSj, and conductor CWj alternately run. Light 
emitted by this continuing sustaining discharge is used for display. 

Subsequently , during an erasing period, (sustain electrode driving circuit 7 
applies negative narrow-width cancellation pulse erasing voltage -Ve (V) to all 
25 sustain electrodes SUSx - SUSzm through conductors CW, - CW2M to generate an 
* erasing discharge and to stop the sustaining discharge. By the operation 
discussed above.&ole screen of the panel is displayed. 



Effects of the panel and its driving apparatus are hereinafter described. 
Fig. 4 shows an electrode array in the (2j-l)-th and 2j-th rows, namely, a 
part of the panel shown in Fig. 1. In Fig. 4, a current running when the sustain 
pulse voltage is firstfy applied during the sustaining period is represented by 
5 arrows. Fig. 5A, Fig. 5B, and Fig. 5C show a wave form of the sustain pulse 
voltage and currents at this time. Fig. 6A shows the voltage wave form at scan 
electrode SCNjsj-i with reference to sustain electrode SUSaj-i when ^sustain 
electrode driving circuit 7 applies negative sustain pulse voltage -Vm (V) to 
sustain electrode SUSzm. Fig. 5B shows a wave form of the current running 
10 fromjscan electrode driving circuit 6 through scan electrode SCN&m and sustain 
electrode SUSaj-i. Fig. 5C shows a wave form of the current running through 
conductor CWai-i- Here, a current direction from the left side to the right side of 
the panel is positive. 

As shown in Fig. 5B and Fig. 5C, the sustaining discharge current running 
15 when the sustain pulse voltage is applied comprises current Id and current Ic. 
Current Id is a discharge current contributing to actual light emission, and,, 
slowly runs with a little delay from)janplv4ng the sustain pulse voltage. Current 
Ic runs through a capacitor formed by the scan electrode and the sustain 
electrode, mamely a capacitive currentyhas a sharp peak wave form with a very 
20 narrow time-width, ! is useless for the light emission, andy^ generates an 



electromagnetic wave. For convenience of explanation, ^time scale on the left 

half is set different from that on the right half in Fig. 5.j( 

As shown in Fig. 4, the sustaining discharge current (shown by thick solid 

line arrows) running fromjscan electrode drivmg^circuit 6 through scan electrode 

25 SCN2M and sustain electrodes SUS 2 j-i reachesisustain electrode driving circuit 7 

as * 
through conductor CWs-iJehown by thick dashed line arrows. In other words, as 

shown in Fig. 5B and Fig. 5<grespectively, the current running through scan 
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electrode SCNzj-i and sustain electrode SUS^-i and thecurrent running , iytd.fr 

conductor CW2H have the same amplitude and run in tj!fe reverse direction^. In ^ , r 
addition, these current wave forms synchronize with each other. Therefore, 
electromagnetic waves generated from these currents have reverse polarities and^lU 

cancel each other. , 

A situation similar to the above discussion occurs for continuously 
generated sustaining discharge. The electromagnetic wave released by the 
current running through a pair of scan electrode SCNzj-i and sustain electrode 
SUSzh and the electromagnetic wave released by the current^running through 
conductor CW2H respectively have reverse polarities and^cancel each other. 
Therefore, the electromagnetic wave radiated out of the panel is suppressed, and 
the other electronic apparatus is prevented from malfunctioning. A 

Scan electrode SCN 2j , dielectric layer 9, and conductor C\^J form a 
capacitor because dielectric layer 9 is formed between scan electrode SCN 2j and 
conductor CWzj-i. When sustain pulse voltage -Vm (V) is applied to conductor 
CW 2j -i, a capacitive current runs through this capacitor. Because the capacitive 
current (shown by thin dashed line arrows^' running through the capacitor runs 
from^an electrode driving circuit 6 through scan electrode SCNaj and conductor 
CW*i toj^ain electrode driving circuit 7, the capacitive currents^hich jre / 
h^me iiyirrampHtude^un simultaneously in the reverse direction^ach other. 
The electromagnetic wave released by the capacitive current running through 
scan electrode SCN 2j and the electromagnetic wave released by the capacitive 
current running through conductor CW*i respectively have reverse polarities 

and^cancel each other. 
5 The electromagnetic waves generated by the sustaining discharge currents 

running through the (2j-l)-th row and the 2j-th row are canceled, respectively. 
And the electromagnetic wave generated by the capacitive current running 



between the (2j-l)-th row and the 2j-th row are canceled. The electromagnetic 
waves generated by the currents respectively running between the (2j-l)-th row 
and the (2j-2)-th row and between the 2j-th row and the (2j+l)-th row are 
cancelled. Therefore, the electromagnetic waves generated by the currents 
5 running through the (2j-l)-th row and the 2j-th row are perfectly canceled. 

^ Effects for the electrodes in the (2j-l)-th row and the 2j-th row are 
discussed above, but it is clear thatjplectrodes in the other rows also have similar 
effects. During the sustaining discharge, the current running through scan 
electrode SCNj and sustain electrode SUSj and the current ^running ^ough^ f 
10 conductor CWj simultaneously run in reverse direction^ The electromagnetic 
wave generated by the current running through scan electrode SCN, and sustain 
electrode SUSj and the electromagnetic wave generated by the current running 
through conductor CWj respectively have reverse polarities and thus perfectly 
cancel each other. The currents run in reverse directions respectively through 
15 conductor CWj in any row and through scan electrode SCNj+i in its adjacent and 
next row, and therefore, the electromagnetic wave generated by the currents is 
canceled by itself. As a result, radiation of the electromagnetic wave out of the 
panel is restrained. 

In the panel in accordance with this embodiment, the sum of the path 
20 length through which the current runs from^scan electrode driving circuit 6 to a 
discharge cell and the path length through which the current runs from the 
discharge cell topstain electrode driving circuit 7 is constant independent^ 
s^L a position of the discharge cell in the panel. Therefore, voltage apnlied 
between the scan electrode and the sustain electrode is substantially^same for 
25 each discharge cell. As a result, ^sustaining discharge with substantially 

^same strength occurs in each discharge cell, and brightness irregularity is hardly 
A . 
observed- 
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Fig. 6 shows a panel in accordance with^examplej^of^mbodiment f? of the 
present invention. Fig. 6A and Fig. 6B are respectively a sectional view at 
position 6A-6A and a sectional view at position 6B-6B of the panel in Fig. 2. In 
this panel, barrier 19 is disposed on dielectric layer 9 in a region between rows. 
5 In other words, in the panel of^examplep, barrier 19 is disposed on dielectric 
layer 9 between adjacent conductor 12 and scan electrode 10 in adjacent rows. 
Barrier 19 is shown by a solid line in Fig. 6. Barrier 19 may be also disposed 
across rows from the end of sustain electrode 11 in any row to the end of scan 
electrode 10 in its next row, asjshown by the dashed line in Fig. 6A. Due to 
10 barrier 19, an electric field in discharge space 18 between conductor 12 and scan 
electrode 10 in adjacent rows is remarkably weakened when a voltage is applied 
between conductor 12 and scan electrode 10. As a result, false discharge is 
further certainly prevented between rows, namely, between conductor 12 and 
scan electrode 10. 

15 As shown in Fig. 7A and Fig. 7B, barrier 19 may have a double-cross shape 

where it has not only the part in the row direction discussed above but also a 
substantially piled on barrier rib 16 in the column direction. In this panel, an 
electric field in discharge space 18 between conductor 12 and scan electrode 10 in 
the adjoining row is remarkably weakened. As a result, -the false discharge is 

20 further certainly prevented between conductor 12 and scan electrode 10 in the 
adjoining row. 

In addition, barrier 19 is mado of photo-absorptive material, and reflected 
external light is therefore suppressed to increase contrast of the panel. ^ AVthis 
photo-absorptive "n^ri^. ^mixture of ruthenium oxide, manganese dioxide^ 
25 chromium oxide, or nickel oxide to a glass material similar to that in dielectru 

layer 9 or the like can be use 

4U< flfjt~ 

^embodiment ? of the present invention, an example where a scan 



J»4 



electrode driving circuit is connected to scan electrodes, and a sustain electrode 
driving circuit is connected to conductors coupled to sustain electrodes is 
described. Also, by electrically connecting the conductors to the scan electrodes, 
connecting the scan electrode driving circuit to the conductors, and connecting 
5 the sustain electrode driving circuit to the sustain electrodes, a current running 

o 

through the scan electrodes and the sustain electrodes andyycurrent running 
through the conductors may run in^reverse direction*! 

^Tfr^T^r?TTw1fV^ lll ^ 

10 Fig. 8 shows a panel and its driving apparatus in accordance with,, *k<c 

embodiment # of the present invention. In Fig. 8, panel 20 differs from panel 5 
of A embod1ment 1? in jprrangement and the connecting of scan electrode SCNj, 
sustain electrode SUSj, and conductor CWj. In odd-numbered rows, they are 
arranged in the order of scan electrode SCNj, sustain electrode SUS;. and 
15 conductor CW jfc asdtyfbi even-numbered rows, they are arranged in the order of 
conductor CWj, sustain electrode SUSj, and scan electrode SCNj. Conductor 
CWj and sustain electrode SUSj are electrically interconnected. Scan electrodes 
SCNi - SCNzm are connected toucan electrode driving circuit 6 on the left side of 
the panel, and conductors CWi - CWzm are electrically connected to sustain 
20 electrodes SUSi - SUSzm on the right side of the panel and connected t 0/ |sustain 
electrode driving circuit 7 on the left side of the panel. Data electrodes Dx - D N 
are coupled withjfata electrode driving circuit 4 on th.6 upside ofthe panel. 

In panel 20, scan electrode SCNjy and SCNzj+i to whicfysame voltage are ' 
applied are adjoining each other between the even-numbered row and ^° dd - 
25 numbered row. j^istance between any adjoining scan electrodes is set^as wide 
as possible. Thus, when^scan pulse voltage^lequentially applied to the scan 
electrodes in a writing operationjgenerates a writing discharge between the data 



electrode and the scan electrode in the even-numbered row. The discharge is 
prevented fromj| a false discharge between the scan electrode in the odd- 
numbered row following the scan electrode in the even-numbered row and the 

data electrode. 1 

5 The driving method for panel 20 is same as the driving method of A ttof)kt" 

of +W_ 

embodiment & described using the operation » driving time-chart in Fig. 3. 
Effects of the panel and a driving apparatus of .embodiment % of the present 

invention will be described. 

Fig. 9 is an electrode arrangement diagram of the (2j-l)-th and 2j-th rows 

10 as a part of the electrode arrangement of panel 20 )( shown in Fig. 8. Fig. 9 shows 
a sustaining discharge current running in the initial sustaining discharge during 
a sustaining period. A sustaining discharge current running from^scan 
electrode driving circuit 6 through^ pair of scan electrode SCNg-i and sustain 
electrode SUS2H runs through conductor CWzj-i toward^sustain electrode driving 

15 circuit 7. The direction of the sustain discharge current (shown by thick solid 
arrows) running through scan electrode SCN 2 j-i and sustain electrodes SUS 2 j-i is 
opposite to that of the current (shown by thick dotted arrows) running through 
conductor CW 2 ,.i. Because these currents are supplied from oae-efyscan 
electrode driving circuit 6 aad ^sustain electrode driving circuit 7 in the 

20 repeatedly continuing sustaining discharge, they always simultaneously run in 

reserve directions. Therefore, during the sustaining discharge, an 

a 

electromagnetic wave released by the current running through^pair of scan 
electrode SCN^-i and sustain electrode SUSaj-i and an electromagnetic wave 
released by the current running through conductor CWzj-i respectively have 
25 reverse polarities and thus perfectly cancel each other. In addition, for example, 
scan electrode SCN21.2 in any.low and scan electrode SCNaj-i in the next row, 
sustain electrode SUSaj-i and conductor CWssj-i, f and~con dunt^r CW zK and 



conductor CW3 respectively are at the same voltage, and therefore stay© no 
capacitive current^ runs between each pair of them.^ As a result, no 
electromagnetic wave is generated from these parts, and^total electromagnetic 
wave does not radiate out of the panel. 
5 y| Jfiffects for the electrodes^the (2j-l)-th and 2j-th rows are discussed above. 
However, ^effects for the other rows are similar, and radiation of the 
electromagnetic wave out of the panel is suppressed. ^ Q ts ±. 

By forming a barrier rib similar to that described in^ embodiments on 
dielectric layer 9 between scan electrodes adjoining each other, the writing 
10 discharge generated in a row is prevented fromia false,in its adjoining row. 

In the panel and the driving apparatus ofyembodiment £ of the present 
invention, the scan electrode, the sustain electrode, and the conductor are 
arranged in the order of the scan electrode, the sustain electrode, and the 
conductor in each odd-numbered row, and in the order of the conductor, the 
15 sustain electrode, the scan electrode in each even-numbered row. Also, they 
may be arranged in the order of the conductor, the sustain electrode, and the 
scan electrode in each odd-numbered row, and in the order of the scan electrode, 
the sustain electrode, and the conductor in each even-numbered row, oppositely 
to that in each odd-numbered row. The current running through the scan 
20 electrodes and the sustain electrodes and the current running through the 
conductors run respectively in t^e reversVd^recticja^even when the conductors 
are electrically connected to the scan electrodes, the scan electrode driving circuit 
is connected to the conductors, and the sustain electrode driving circuit is 
coupled to the sustain electrodes^ « 
25 Examples where a conductor is arranged in each row are described in the 

embodiments discussed above. However, one conductor may be arranged for 
plural rows of scan electrodes and sustain electrodes, and^total current running 
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through these scan electrodes and sustain electrodes may run through the 
conductor. For example, one conductor may be disposed at the end of the panel, 
anditotal current running through all^can electrodes andj^ustain electrodes may 
run through the conductor. In this case, the canceling effect of the 
electromagnetic waves is weakened co mparin g wife the case where one 
conductor is disposed in each row, but depending on size of the panel, radiation of 
the electromagnetic wave out of the j)anel is suppressed in a range where other 
apparatuses are not affected. 

Technology discussed above can be applied to an AC plasma display panel 
having a constitution other than that of the AC plasma display panel used in the 
embodiments of the present invention or a driving method other than the 
exemplary driving method. , 



ABSTRACT ^ ^ /Jlf j , +uf e ^ M <W^A \ 
An alternate current (AC) plasma display paneUeaattiBg fcttie electromagnetic 

waves and 4ww«g no brightness irregularity tsstesaSed. In this panel, pairs ot 

aft pfemleA 

scan electrodes and sustain electrodes iin rows, and data electrodes arranged 

orthogonally to^ l i un cnn fflfit a matrix. A conductor is disposed in each row in 

parallel with the scan electrodes and the sustain electrodes. The scan 

electrodes are coupled with a scan electrode driving circuit on the left side of the 

panel. The conductors are electrically coupled with the sustain electrodes on 

arc . 
the right side of the panel and ^connected with a sustain electrode driving 

circuit on the left side of the panel. When a sustain pulse voltage is applied, a 
current runs through the conductors in tjKe reverse\ direction to^the sustaining 
discharge current running through the scan electrodes and the sustain 
electrodes. 



